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VO (57) Abstract: A conventional display luminance correction method has needed to stop video displaying to make a correctioii. Tnis 
problem has adversely affected the efficiency of the operation of the user of a display. This invention enables displaying without 
uneven luminance with respect to both the initial characteristics and variation with time by measuring the FED anode current and 
providing a luminance correction memory. During video stopping, an arbitrary selected pixel is operated, luminance inforriiation on 
the pixel is captured, and the correction memory data is updated based on the luminance information, thus enabling corrccuon of the 
variation with time without stopping video output Therefore a display panel maintaining high display quality is provided. 




PATENT COOPERATION TREAT r <ov 



PCT/J POO/06893 

\ 



Of r . 



PCT 



INFORMATION CONCERNING ELECTED 
OFFICES NOTIFIED OF THEIR ELECTION 

(PCT Rule 61.3) 



Date of mailing (day/month/y ea r) 
18 June 2001 (18.06.01) 



From the INTERNAffoNAL BUREAU \ 



To: 



OHMAE, Kaname 
2F., Lions BIdg. Ohtemae 
2-3-14, Uchihiranonnachi 
Chuo-ku, Osaka-shi, Osaka 540-Oi 
JAPON 




Applicant's or agent* s file reference 

P23687-P0 l^foooj^/pcr 



IMPORTANT INFORMATION 



International application No. 
PCT/JPOO/06893 



Applicant 



International filing date (day/month/year) 
04 October 2000 (04.10.00) 



Priority date (day/month/year) 

04 October 1999 (04.10.99) 



MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. et al 



"'"^"^^ ^'^^^'^ international Bureau has, according to Article 31(7), notified each of the following 

EP :AT,BE,CH,CY,DE,DK,ES,FI,FR,GB,GR,IEJT,LU,MaNUPT,SE 
National :CN,KR,US 



3. 



The applicant is reminded that he must enter ^^e ''natiohBiT^^ ^ 
annexes of the international preliminary examination report (Article 36(3)(b) and Rule 

of the PCT Applicant's Guide. 

The entry into the European regional phase is postponed until 31 months from the priority date for all States designated for 
the purposes of obtaining a European patent. 



/ 



The International Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer: 

Maria Kirchner 

Telephone No. (41-22) 338.83.38 



it 



Form PCT/IB/332 (September 1997) 



4094326 



PCT/J POO/06893 



PATENT COOPERATION TREA^ 

From the INTERNATIONAL BUREAU 



PCT 



NOTIFICATION OF RECEIPT OF 
RECORD COPY 

(PCT Rule 24.2(a)) 



To: 



OHMAE, Kaname 
2F., Lions BIdg. Ohtemae 
2-3-14, Uchihiranomachi 
Chuo-ku, Osaka-shi, Osaka 540-0037 
JAPON 




Date of mailing (day/month/year) 
27 October 2000 (27.10.00) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 

P23687-P0 {feooose/p^r) 


International application No. 
PCT/J POO/06893 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. (for all designated States except US) 
KAWASE, Toru et al (for US) 
International filing date 04 October 2000 (04.1 0.00) 

Priority date(s) claimed 04 October 1 999 (04.1 0.99) 

19 November 1999 (19.11.99) 
04 April 2000 (04.04.00) 

Date of receipt of the record copy 

by the International Bureau 20 October 2000 (20. 1 0.00) 

List of designated Offices : 

EP :AT,BE,CH,CY,DE,DK,ES,FI,FR,GB,GR JEJT,LU,MC,NL,PT,SE 
National :CN,KR,US 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the Infomiatlon contained in the Annex, relating to: 
I X| time limits for entry into the national phase 
I I confirmation of precautionary designations 
I X| requirements regarding priority documents 
A copy of this Notification is being sent to the receiving Office and to the International Searching Authority. 



The International Bureau of WlPO 


Authorized officer: j 


34, chemin des Colombettes 


Susunnu ^\x\y/\/'''^^ 


1211 Geneva 20, Switzerland 


Facsimile No. (41-22)740.14.35 


Telephone No. (41-22)338.83.38 



Form PCT/IB/301 (July 1998) 



003616712 



PCT/JPOO/06893 



WENT COOPERATION TREAi 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(PCT Administrative Instructions, Section 41 1 ) 


To: 

OHMAE Kaname 

2F., Lions BIdg. Ohtemae 

2-3-14, Uchlhlranomachi 

Chuo-ku, Osaka-Shi, Osaka 540-0037 

JAPON 


Date of mailing (day/month/year) 

23 January 2001 (23.01 .01 ) 




Applicant's or agent's file reference 

P23687-P0 FP,00 3»/?^1 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JPOO/06893 


International filing date (day/month/year) 
04 October 2000 (04.10.00) 


International publication date (day/month/year) 

Not yet published 


Priority date (day/month/year) 

04 October 1999 (04.10.99) 


Applicant 

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. et al 



1. The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt or by the letters *'NR'\ in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1(a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 1 7.1 (a) or (b). In such a case, the attention 
of the applicant is directed to Rule 17.1(c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4. The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17.1 (a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1 (c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



Priority date 

04Octo 1999 (04.10.99) 
19 Nove 1999 (19.11.99) 
04 Apri 2000 (04.04.00) 



Prioritv application No. 

11/282765 
11/329492 
2000/101959 



Countrv or regional Office 
or PCT receiving Office 

JP 
JP 
JP 



Date of receipt 
of priority docunnent 

22Dece 2000 (22.12.00) 
22 Dece 2000 (22.12.00) 
22 Dece 2000 (22.12.00) 




The International Bureau of W1PO 


Authorized officer ^ 








34, chemin des Colombettes 


Khemais BRAHM! U 




1211 Geneva 20, Switzerland 






Facsimile No. (4V22) 740.14.35 


Telephone No. (41 -22) 338.83.38 A 




Form PCT/IBy304 (July 1998) 




003789822 



/ 



NT COOPERATION TREA^ 

From the INTERNATIONAL BUREAU 



WO 01/26085 
PCT/JPOO/06893 



PCT 



NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



Date of mailing (day/month/year) 
12 April 2001 (12.04.01) 



To: 




OHMAE, Kaname 




2F., Lions BIdg. Ohtemae 




2-3-14, Uchihiranomachi 
Chuo-ku, Osaka-Shi, Osaka 5£ 




jAPON r 





Applicant's or agent's file reference 

P23687-P0 •pfooo^jf/'pc-r 


IMPORTANT NOTICE 


International application No. 

PCT/JPOO/06893 


International filing date (day/month/year) 
04 October 2000 (04.10.00) 


Priority date (day/month/year) 

04 October 1999 (04.10.99) 


Applicant 

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

KR,US 

In accordance with Rule 47.1(c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

CN,EP 

The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1(a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
12 April 2001 (12.04.01) under No. WO 01/26085 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 



The Intemational Bureau of WlPO 


Authorized officer 






34, chemin des Colombettes 


J. Zahra 




1211 Geneva 20, Svvitzerland 






Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 




Form PCT/lB/308 (July 1996) 




3946374 



1/4 



P23687-P0 



{mmm) - epwib^ 2ooo^io^o4b (04. 10.2000) tkbsh nmo7^n& 



0 






0-1 






0-2 






0-3 







0-4 


















0-4-1 




PCT-EASY Version 2.91 






(updated 01.07.2000) 


0-5 
























•U-.O 


cqM A Vv- j: -3 X Jb/E e 4T/7C ^^as 


m -irt^m^Sfri^ /Df\/ ID'S 


0-7 




P23687-P0 


I 












II 




ttiMATrfc?) (applicant only) 


II-l 




II-2 


^ Hi I:' 0 1 ^ T (73 ISi X "P 


•yc-S;$r ^ 'i"^<T'^tS5&S fall desianated States 




^ 0 




Il-4ja 






II-4en 


NdJI16 


MATSUSHITA ELECTRIC INDUSTRIAL CO LTD 


II-5ja 




571-8501 R:t:ia 












:*:^P1^1006#±fe 


ll-5en 


Address : 


1 006 . Gaza-Kadoma . 






Kadoma-shi, Osaka 571-8501 






Japan 


II-6 




B^m JP 


II-7 


am (a^) 


B-^m JP 


1 1-8 




06-6908-5831 


II-9 


7 7 ^ i> 5 u #^ 


06-6906-8166 


in-i 




iliMA;5^tf^0^#T:feS (applicant and inventor) 


III-l-l 




III-1-2 




^llCDo^ (US only) 






lll-l-4ja 




)\m m 


III-l-4en 


Name (LAST, First) 


KAWASE. Toru 


III-l-5ja 




576-0054 B^m 












1-10-132 


lll-l-5en 


Address: 


1-10-132, Ikuno 






Katano-shi, Osaka 576-0054 






Japan 


in-i-6 


an (S^) 


JP 


111-1-7 


ffim (H^) 


R*ll JP 



2/4 

(ihmm) - ep©jb^ 2ooo^io^o4b (04,10.2000) Tkma \m^i6^\m 



P23687-P0 



III-2 

III-2-1 
ni-2-2 

1 1 1-2 -4 ja 
III-2-4€n 
I I 1-2-5 ja 



III-2-5en 



III-2-6 
III-2-7 



-So 

Name (LAST, First) 



Address: 



mm m^) 



^® Ji^S (3 o V ^ T ® fcBil AT- 
Name (LAST, First) 



£tlMA;5^t/^BJ#-CfeS (applicant and inventor) 
i^mcD^ (US only) 



Mill ^ 
KUROKAWA, Hideo 
576-0043 H^S 

38-17 
38-17, Matsuzuka 
Katano-shi, Osaka 576-0043 
Japan 

B^m jp 

B^^ JP 



III-3 
IH-3-I 

ni-3-2 

I I 1-3-4 ja 
ni-3-4en 
II 1-3-5 ja 



ni-3-5en 



1 1 1-3-6 
III-3-7 



Address: 



m (E 



£iiMAZ^tff^B^#T:fe5 (applicant and inventor) 
^m(D^ (US only) 

AKIYAMA, Koji 
572-0820 B*B 

Mm mm)m 

36-30 
36-30, Nakakidacho 
Neyagawa-shi , Osaka 572-0820 
Japan 

JP 

B^m JP 



III-4 

III-4-I 

111-4-2 

III-4-4ja 
lIl-4-4en 
III-4-5ja 



ni-4-5en 



III-4-6 
II I -4-7 



fe®^i^H^3ov^r®mMAT- 

ffi^(5£^) 

Name (LAST, First) 

^TS: 



Address: 



mm m^) 

m (M^) 



£llMA;RU^^B<a#l:fei) (applicant and inventor) 
^aa>* (US only) 

SHIRATORI. Tetsuya 
533-0032 B*lll 

^^^nm 5-1 8-4 

5-18-4, Awaji, Higashiyodogawa-ku 
Osaka-shi. Osaka 533-0032 
Japan 
B^m JP 

H^gl JP : 




^9fWi:f3^il^1fZ^-:5 < Sl^ffiSIMS P23687-P0 

li* (mmm) - epmsn 2000^10^045 (04.10. 2000) ^ma nmi^nf)> 



IV-1 

IV-1-lja 
IV-l-len 
IV-l-2ja 

IV-l-2en 

IV-1-3 
IV-1-4 


Name (LAST, First) 
Address : 


ftSA (agent) 

OHNAE. Kaname 
540-0037 B:*:^ 

^WLm XPJxrp 

TT7 RZOhrO O "1 il 

R^lf HJZ-3-14 

2F., Lions B1dg. Ohtemae 

2-3-1 4 , Uchi hi ranomachi 

Chuo-ku, Osaka-sni, Osaka 540-0037 

Japan 

06-6946-3591 
06-6946-3593 


V 

V-1 






So ) 


EP: AT BE CH&LI CY DE DK ES FI FR GB GR IE IT LU 
MC NL PT SE 


V-2 


So ) 


CN KR US 


V-5 


^^m<o tamxit. cne® 
^ 15^ is^mm-r^ miz ^(Dmm. 




V-6 




75: L (NONE) 


VI-1 

VI-1-1 

VI-1-2 
VI-1-3 




1999^10^045 (04.10.1999) 
1tlll¥1 1-282765 
H*S JP 


VI-2 

VI -2-1 

VI-2-2 
VI-2-3 


Sk 

a^ 


1000^11 51QO /'10 11 1QQQ^ 

i^JP^II -329492 
JP 


VI-3 

VI-3-1 
VI-3-2 
VI-3-3 


a^ 


2000^04^ 04B (04.04.2000) 
^000-101959 
B*S JP 


VII-l 


it^$ nfcsi^iiffi^iK ISA) 


H*Si^^J=r (ISA/JP) 



• 



4/4 



IS* (mmm) - ep&m^ 2ooo^io^o4e (04.10.2000) *«iB imoi^im 



P23687-P0 



VII-1 




B:*:S#i^ff (ISA/JP) 


VIII 








VIII-1 




— 




VIII-2 


izmt-^^iLX 


— 




VIII-3 








VIII-4 








VIII-5 


m.^(Dm9V^zmir^^u.x 






IX 








IX-1 


mm k^ilX^^u) 


4 




1 7-9 
LA C 




51 




IX-3 




13 




IX-4 




1 


p23687-p0.txt 


IX-5 


mm 


52 




IX-7 




121 


IX-8 














IX-17 


PCT-EASY^-f 






IX-19 




1 


IX-20 






X-I 








X-1-1 










10-1 






10-2 

10-2-1 
10-2-2 


09 : 




10-3 


®®^l«CD§SCDH (iTiEH) 




10-4 


B 




10-5 




ISA/JP 


10-6 








u-i 


gB^:4!:®^ll®B 





PATENT COOPERATION TRE^-'^Y 



r 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61.2) 


To: 

Commissioner 

US Department of Commerce 
United States Patent and Trademark 

Office, PCT 

ZKji 1 ooutn uiarK riace noom 
CP2/5C24 

Arlington, VA 22202 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of fnailina fdav/mnnth/vPAr) 

18 June 2001 (18.06.01) 




International annlicatinn Nn 

PCT/JPOO/06893 


P23687-P0 


International filing date (day/month/year) 
04 October 2000 (04.10.00) 


Priority date (day/month/year) 
04 October 1999 (04.10.99) 


Applicant 

KAWASE, Toru et al 



1. The designated Office is hereby notified of its election made: 

I X| in the demand filed with the International Preliminary Examining Authority on: 

14 March 2001 (14.03.01) 

I I in a notice effecting later election filed with the International Bureau on: 



2. The election | X | was 

I I was not 

made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WlPO 


Authorized officer 


34, chemin des Colombettes 


Maria Kirchner 


1211 Geneva 20, Switzeriand 


Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 



Form PCT/IB/331 (July 1992) 



JP0008893 



PATENT COOPERATION TRE^Y 

PCX 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



-2^7/ 





(PCT Article 36 and Rule 70) 




Applicant's or agent's file reference 
P23687-P0 


„„„ SeeNotificationofTransmittaloflntemational Preliminary 
FOR FURTHER ACTION Examination Report (Form PCT/IPEA/416) 


International application No. 

PCT/JPOO/06893 


International filing date {day/month/year) 
04 October 2000 (04.10.00) 


Priority date {day/month/year) 

04 October 1999 (04.10.99) 


International Patent Classification (IPC) or national classification and IPC 
G09G 3/00,5/00 


Applicant 

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. ^ 

O -50 



— ^ Cr. 

1. This international preliminary examination report has been prepared by this International Preliminary E;@iining.Aut^Snty 
and is transmitted to the applicant according to Article 36. ^ ^ 

2. This REPORT consists of a total of 5 sheets, including this cover sheet. ^ w 

This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawingscs»hich have been 
amended and are the basis for this report and/or sheets containing rectifications made before this AuSority (see Rule 
70. 16 and Section 607 of the Administrative Instructions under the PCT). 



□ 



These annexes consist of a total of 



sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



I 


I2SI 


II 


□ 


III 


□ 


IV 


□ 


V 




VI 




VII 


□ 


VIII 


□ 



Date of submission of the demand 

14 March 2001 (14.03.01) 


Date of completion of this report 

31 October 2001 (31.10.2001) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1 998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JPOO/06893 



I. Basis of the report 



1. With regard to the elements of the international application:*^ 
the international application as originally filed 

I I the description: 

pages 

pages 

pages 



, as originally filed 

, filed with the demand 



. filed with the letter of 



□ 



the claims: 
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2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is* 
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the language of a translation flimished for the purposes of international search (under Rule 23. 1 (b)) 

□ the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation fiimished for the purposes of international preliminary examination (under Rule 55.2 and/ 

or 55.3). 
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□ filed together with the intemational application in computer readable form. 

□ fiimished subsequently to this Authority in written form. 
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The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
intemational application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
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— beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70 16 
and 70.17). 

^ Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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to 43, 49, 50, 52 to 56, 68 to 70 

Document 1 discloses the feature wherein the luminance 
value when the image display panel is emitting light is 
measured for each pixel and the luminance correction 
coefficient is corrected based on all of these measured 
values and stored in the memory. This feature of 
correcting the luminance with respect to the initial 
luminance set value is equivalent to ultimately altering 
the luminance set value and storing it in a memory. 
Therefore, the feature of carrying out correction after a 
certain drive period has elapsed and the feature of 
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(54) DRIVING CIRCUIT OF DISPLAY DEVICE 

(57) Abstract: 

PURPOSE: To obtain a wider dynamic range with a small 
number of gradations. 

CONSTITUTION: The driving circuit of display device is 
equipped with a shift register 8a and a latch circuit 8b 
which convert K bits of M-bit (M=K+L) pixel data 
inputted as digital data of a serial signal into a 
parallel signal by horizontal lines, a comparison part 
8c and a gate part 8e which impose pulse- 
width-modulate the image data converted into the 
parallel signal, a ROM 8g which stores correction data 
corresponding to the value of L bits of the pixel data, 
a high voltage selection part 8h which selects and 
outputs a voltage value for the pulse amplitude 
modulation according to the correction data in the ROM 
8g, and a high-voltage buffer 8f which imposes 
pulse-amplitude-modulates the pulse-width-modulated 
pixel data with the voltage value selected by the high 
voltage selection part 8h. 
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(54) LIGHT EMITTING ELEMENT DRIVE CIRCUIT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce the load on a 
drive circuit, to make finer gradation control possible 
to prevent noise emission by providing a luminance 
adjustment circuit controlling a current of a constant 
current source so as to be a prescribed luminance. 

SOLUTION: The drive circuit 1 is constituted of the 
luminance adjustment circuit 11. the constant current 
sources 12 of the same number of pieces as the number 
of columns of a dot matrix unit 2, a first transistor 13 
and second transistors 14 of the same number of pieces 
as the number of rows of the dot matrix unit 2. Then, 
the luminance adjustment circuit 11 has a memory, and 
stores plural drive current values (the adjustment 
values of the constant current sources 12) beforehand in 
the memory at every LED{light emitting diode) 21, and 
reads out the adjustment value from the memory 
according to the luminance inputted from a luminance 
specifying part, and outputs a constant current source 
control signal A to respective constant current sources 
12 according to the value to control the currents 
supplied by the constant current sources 12. In such a 
manner, the drive current of the LED 21 is controlled. 
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(67) Abstract: 

PROBLEM TO BE SOLVED: To eliminate a fixed pattern 
noise by which luminance difference of individual LED 
causes luminance unevenness in a large screen LED 
display device. 

SOLUTION: A picture display screen 1 of a large screen 
LED display device is divided into plural blocks, all 
LEDs included in them are successively lighted with an 
equal signal level, LEDs successively lighted are 
photographed by a CCD camera 2 provided with a 
telephoto lens which can look simultaneously one block, 
a luminance compensation coefficient of a LED is 
calculated based on a luminance level of an obtained 
picture signal, that result Is stored in a compensation 
coefficient memory 3, after storing of a luminance 
compensation coefficient of each LED of all blocks is 
finished, a compensation coefficient is read out from 
the compensation coefficient memory 3 when picture 
display is performed, a picture signal with which 
respective LED is luminance-modulated or a picture 
signal gammer-compensated which is multiplied by that 
picture signal, the signal level of these resultant 
output signals are converted to quantity of current and 
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(57) Abstract: COPYRIGHT: (C)1999,JPO 

PROBLEM TO BE SOLVED: To correct differences of 
luminance characteristics for every LED element in an 
initial stage by performing luminance corrections to 
display data to be expressed with R, G, B while using 
luminance correction factors which are preliminarily set 
every LED elements. 

SOLUTION: A display data generating part 3 develops 
display code information from a transmission part 2 to 
dot pattern data capable of being recognized by an LED 
display part 5. A display data buffer part 4 stores the 
dot pattern data in one screen unit of the display part 
5. A luminance correction factor storage part 6 measures 
luminance characteristic of R, G, B data of respective 
LED elements and stores luminance correction data so 
that the luminance of the whole of the LED display part 
5 become uniform. A corrected display data generating 
part 7 corrects the luminance of the dot pattern data 
ant transmits the corrected display data to the LED 
display part 5. That is, a high-quality LED display 
device is obtained by storing luminance correction 
factors of respective LED elements and by correcting the 
unevenness of luminance due to differences of individual 
bodies of the LEDs being in the initial stage while 
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(D^U^mz. J: o r JeS ^ L E DmT-oSS^.*TB# 
vMfiCl^LfcL ED^^cr)»«ffi]E^^Sr<*iEi-6ffa[ 

«ffi:E^fclStig|50»«ffiIE^«;^5j^iE*liE#^{c J: o 
[K*«5] ^^ficT^LEDIg^^tDft'g'flsTfcSLED 




1 -1 5 4 3 7 



^mm^t:^>hfj:^hEr>m7j<4^mi^i^^^X. HtifELE 

D«^gp(7)^ L E Dm'=f'<Dj^.):rmmmi:^iti't^mm^ 

^ L E D mi^(Dm&miEmm^mm ^ i^T v ^ ^ )5^;g mie 
mmmAEmm t^^x^ miEmTjkv'-^ ^^^g LBfris l e 

It masi;! J: o r 1^ W § tb;^c^.j>TB#»i^'r'-i5' (-^-^ 

l e Dm'f'<D^m^m $ tufc»* t mmi^km $ tvy^iwit 

[lt*3S6l ia^®(7)LED^^(7)*'&f$:X^§LED 
^v^rr— i9«^$tt^LED«^g|5^. ^(^LE 

30 ^S^Jffll«P^;^>6>*5LED«7J^^g^c:4^V^r. SufS*;^ 

mm^:^^. mrlBLED*^gl5i^>r^-t"^*^t*^^^- K 

jgilllH5{3: J: o TS:{t $ Hfc :3 ^ Ktf ^ ^ fiulE L E 

t. Z.(D^7jky='—i^±^^:fy^h(D}^^^yhy<^ — >'T — i^ 
. SrSulBL EDS:^lH5co 1 iijffi*{4X*&S^-r 5«^7='— ^ 
/^iv^'rSPir^ M^i^ED^7^^<Dmm(DA(O^Mi:^ 
ttJL. mrieLED^:^g|5(D^ffl(^A>&5#ftL?'^v^i:^i5f 
BEL E D^^g(S^^^7j^ti-^ir i^l^gpi: Sr<iix.fcr t 
40 S:#mi:t-^LED^7jKi|go 

[If5ft«7] ^ai^fic^^LED^^^O^-g^fiSTffo^LED 
^v?^-/H^J; f^ffifiK^ttSLED^^asi:. ^c^LE 
D^^gUc^)^'^ L E D^^(D;^- ^S^J^-r 

«4t®gi5;«)5, HuiBLED|g;^g|5(^»-rSS;^T^1f«Sr=''- K 

Gmw^ X o r Sit $ titc ^ — vmwi^mm l e d^tf 

:i(omn^r'—^±^^^^h(Dh^^yhy<^—:y'r—'$' 
50 ^HtflB L E D^;^gpcD 1 Hfi5*f4T**&»Ji-S^7i^T'-^^ 




[000 1] 
[0 0 0 2] 

K (LED) ^m^^xmf^^ti^mTjkmmi^. led^ 

[0003]|1I10(Z)LE DmTjkmmt. 1 OC0:iC^^^ 
gTfcoT. ^^^JI9a51^r;^LED^7j^gP5;5^^«^ 

^a?):£j?)f>tLyhK5/ ^^^^^5^->'(;I^¥v^>(@>^^^^LED 

^y=-^^figg|53 S^-T^— >5^^fi5c;g|5 3;5^^><^) K^/ h 
^ L E D^^SP 5 O 1 ilfffimteT**&«^i- 

figgp 3 ^ L E D^7]^g|5 5 (7) 1 tt^il^ ^ 

^^^-^/"<5/:7rgl5 4fiLED*7j^gl5 5{^7(^L. 

-^^mtj^^o j^±(-<t'9. LED^^gi5 5S:<iffie-r 

6ffl>ir(DLED^^<7)::r>^/:^:7;?f5$ii^$n. LED^ 
[0 0 0 4] 




WmW- 1 1 -1 5 4 3 7 



[0 0 0 5] Lfci;d5oT> COO J: 9 ?i L E D^Tj^iSBT* 

fefc^o fifflMffiB#m«(£T^^afeCfcLED*T-f^]W 
«{g:T^4tl::TV^/^v^ifLl/^LED^^^^^&L/^^m 
10 «/ie>/^V\ LEDmiF;^>5^Mt:bTV^^^^S;0^c^)*J»fi~ 

^l^cf^^c^^-g^fl^r-fc^ LED^v^rL-yl-^^fS:^ LT 

L E I)^-J=L--/U<D^i§^mm:^^^^Xh\^ V 

.^.*TB#r«1 ^ L E D :b ^ «9 ^Mb L T V ^ 
V^LED^^;55^#:'^*tbTV^§{;lt>^>;^^t?b•r. ^B 

T Sli^/^ r 1 ^ C ^ /^i^ o fco 

[0 0 0 6] i.ti:^^ox^mm(ommi^. m^wm^m 

(cjott ^ L E D^T-c^fi-^ (^jWft#tt<^^^^ :y J: § 
^^H^O^fcK ^^Mft'T^^SSriix.fcLED^^ 

[0 0 0 7] 

ft*3gl l^ie^(/)LED^^^gJi. ^^{@(7)LE 
D m ^(om^{¥ -T? 6 L E D ^ v> ^ J: 19 fll^ § tb 
30 ^LED^:7^gP^, C L E D^7j^g|5(?:)<@>^ (D L E D|g 

'T'(D:^>^/':^:7^Um-^^^7r^UmUtt^h^^^ LED 

*^3^B^-*3v^x. LED^^gpd^-r 

■f SfeillifP^. r co^i||g|5{^ J: orsm^^^yh=I- Kit 

^^LED^^gl5(D K>;/ — 

.^N^ — >'7= — ^ ^ L E D^Tj^gpco 1 p|ffimf4T**&j&^t-^ 
^^T^-^/^5/:7rSl5i:. L ED^:^g|5(7)iW«iN^4r«l 
ftfjr^ <fc 5 l^-^^ htlfc^ L E D^^(7)jBI;KMlE#.^;5S 

40 ^m^tix^^^^m^miEmmmm^t. m7j^r-<^^<>y 
y<^-i^y'-^ iimmmjE^mmmm^mm^nx\^^^ 

# L E D^T-(^j*«ffiiE^^ ^ J: ^9 MiE^/^5='- ^ ^ 
L L E DS;^fflSi-i^ ffi-r -5 ffliES7J^7=- ^ ^^£§15 1 

[0008] fg*fl 2 (CfB«g(Z> L E D^^^gfifix IS*: 

mi\^m^(OLEvm7jkmm^^\^^x. m^y^^—^^^ 




[00 0 9] fS*3S 3 {:ifE«E<^ L E D^^iSEtt, ft* 

t % . mmmn^m^ l$ v ^m^m ltc l e D^^^<^)l^ 

[0010] If *JS4 L E DS^^BJi. ft* 

S-t^ffiS^^^Wb. ^ (^feU^^J^ J: or ffig^tt 

f:: L E Dm'f'<Dmm^^nmmmm<D u ^ i Mfit^iS Lfd 

i:#> ^«^*TB*ra;5^b#V>fig(^aLfcLEDm^^<^]K 

[0011] tt*JS 5 (cilE^co L E D^^^Bfi. 

fio L E \:>%'^(r>%.^W^^%^ L E — /Mc: j: 

^f^$;h.^ LED*;T^lfI5i:. r CO L E D^^gPcT^fi^^ 
L E D m-T-cT) :^ :7 ^SiJ^t* 5 ^^*J»a5 ht^hfH 
^LED^7n3SB{-:j3^^T. LEDS^WC0#LED^ 

E D^;T^|fP<50 1 HlffiWir^^-r^^^T"*— ^-'^ 5^ T 
LEDS7j^SfP<^J»«i^^Srffli«'J"rSJ:5{^«i?)b 




1$B8¥l 1- 1 5 4 3 7 



So 

[0 0 12] $n^m6{:imm(OLEDm^mmi^. 

W^^nSLEDS^lHSt. ^(^LED^^§P(^{B-^(30 
5 LED^^i^S(-^b^V^T. ^^S'Jffll^H^;^^ LED^^ 

10 ;5)^?3^ftf seillgPi:. :L(oBimm^X.^x^m^f\^tz. 

(D — ^^^^ ^$^^LED*^gP(^ 1 B®¥{iT* 

^M\^^mm'f—^^<iyyrUt^ LED^Tj^SlSoD^H 
<^5A<^*M?:«^aiL. LED*:^g|5cojgia(cA;55fl£^u 
/^v ^ <J: ^ L E DmTT^U^mMm ir -t v-i^SfP ir SrM;t 

[0013] fs*:js 7 (c:iESc(7) L E um:7v^mm\^. 

m(D L E D^^t^^-g^fl^-efcS L E D^>?^-/V(^: J: 

20 IS^^nS LED^Tj^^t, r<7)LED^^gi5(5D{e>JrCO 

SLED^7j^3gg(r*3V>T. L E 

=J--Ktf«5rLED^^If|5cZ)K:y — k^M 

[0 0 14] 

[^?gcoJ|jS(g(^?^ffil 

mm^^^h<ox^^o Ei7^<50LED^^^Bf^. 

S^J^aSlSD«LED^^SiS5;?>^e>^^oTV^So ^Tjkmm 
40 :^^^^^H5 7^^1x.TV^^„ Gm^2\:X^ LED^Tj^aSS 

^^f4B. jW«tt««<^^^tt«^-ttt 

^th='-Ymmt \^x±{tLmt>^hA:hir^m. ±iiLmt 

^^^x-KW^^LED^Tj^gpSj&^g^fS^pJIg/^K^/ 

— >'t'— ^{-M^ :^fc. LEDS^§|S5(7)^LED 

h^<d^->'f-^ L E D^thSU b<OX mmwitLXf^^sH 
50 i-6o »*«IE^S^»fE1tSP6Ji, ^J?)*LED^^<Z> 




5^. Wr'—i' (R, G, By^—f) <D o ^(D 'MM^H 

mm<r>n'^m'&^m& l e d^^sc 5 -^^(onm"^ 

tE1t$*bTV>5#L EDll^tfJWftMiE^^ir J; 

L E D«:Ttg|5 5 --j||mi-S„ 

10 0 15] iJ;tJn{Cj;!9, ft JjtJg 1 ittfS, # 

<9. ^S8SPg(it3lt5LED^T-»fi<*:^(cJ;S)^*A 
7^tflEL. i«iliH®LED^7n^g^5gS.i-5r ir^s 

[0 0 16] <*;^©?i^ffi2 >|gl2^#BB,LTfS3iiJ* 2 

[0 0 1 71 0 2 (:l;^^■t-W*3g2©^0^(;lJ:t^tt^ 
y='~^±f^^ 3 L E D^;^a5 5 <D^m&i^^m^ntii 

ir^JT-tr^fcfe. ±f>L(Ofi^g|5T'^LED^-T-<?5^ffl4^ 

[0018] <*lit(D?gffi 3 >ia 3 «r#Rg LTft*« 3 

-^J'itfiggPS 0JC|^M$Hfc;*'«'B#FB'3?||^gC3 1 T-^t±J 

ftt^. ^roLEDIflT-{CMUTli]E«^1gg|5 6{CfE 
It $*ifctt]E#^Sri*iEi-S»««jE«^i*jE$|5 8 

[0 0 19] ^tt-B#FB^SIgLg|5 3 1 T♦@^l$i^fcffiS©L 

»*«iE^^tfiE«f|5 8tt^r«LED*^W««MiE 

±®<};p{c:LTSi^^i^fc]^«MIE^^^r^^^^. ^^^^ 
-^^*£&|5 3 0{iJ;?)®Ba$^v;^c Ks/ hxN°^-V7=-^ 

^' * L E D^:T%|fl5 5 {d^f LT W;'3-rSo 



(5) i«p^¥^l 1 - 1 5 4 3 7 

8 

[O 0 2 0] LTW*Jg3co^0^i:iJ;tt»*. LED 
Sri:>8S-C#, LED^;^SfP5(OiifKSr|6]±$-Br, * 

[00 2 1] <5i;^(^?i5ii4 >m^^A<D^m.<Dwm 

10 }|IS[g|5 3 1 tt. ei||g|5 2;i^e>©^^7='— ^Sr^ltT. L 
EDKI^l T KW':5^@S:ilJ(lb (04 : J^t's'T'S 1) 

R, G, B w) (D^ii.^'n<DM.)^mm^:f3 

<>>'V-th (;^7";y7°S2, S3) „ ®^liiE^»*jE 
»J:»bTV>-5/!)»t*5*»Sr*iJSiIL (p^xs':7°S4) , b 

6) , *;'C^^»C»U-C</^5»-g-tt, ^^LED^T- 
Uy^(DLEDm^^m^V :7°S 9 ) , ^rttdM 

roLED*^^{J:*fLTP]C*aS$:i^)I-r C^Xj'T'S 1 

[0 0 2 2] ^mj^nmmtnmmiE^Mt(Dmmi-i. 

^lif C/4^b#^ii4g^-r5ftft^^B$FBl tmax ST'COFbI 
(0~ tmax ) Sr^#:©|igO, tl, t2, ■■ , t ma 

SMlE#»»*;k:«(4fte,^,tTB#K t max (c:*f/S-f-5o 

[o 0 2 3] t;t±{rj;'9, \.^om^(D^.^m&^mz. 
40 (^E89:^»«) = (ga;^»«) X mmm^^m 
[0 0 2 4] ijci', mm<oMm4\z.teM.<oy.Rr>m:7nm 

«7i^7^-^4tfi5clfP3 OJci^SBi^ixfc Ks' V^<^ — i^ 
50 ;^7'-:J'SrLED^^g|5 5liS5fLTttl;'3-rSo 



9 




(6) 



[0 0 2 51 m^m4izmmff)?&mizxtn:£. j^^mie 

tctb. L ED^7j^S|5 5(^)iliH^(p)±$-tir, LED 
1 cD^siMSB 2 ^-ff LTifiOjt^ttlJiexiS r i: ;9S 

{itojt^gCT-#LED^T-co#^^iegi-5i:i:;a5-e# lo 

[0 0 2 6J <||JicC>fl^li5 >|l|6f*ltjR^5C0^*g» 
^SP 1 , L E D^^gp 5 S.O'^S^m&B 1 0 fi£ $ 

tbTv^5o »*«lttJ^fBl o©itaiffl;'3?:«!;S-r5yt«){c 
jwseimgp 1 0 jwstf&Minsgc 1 1 . wm.^ i 2 

L. — i6:L>fcv>i:#. W^ttE^^i^IEgp 8 {c^J- Uff * 30 

«iE7=^-^'^illt«-rs.t t tit;!, iWSIttBlfP 1 0 cD^W 

(0 0 2 71 m&miti^i o\cx^^m^titimmy^— 

S (y^^^y^S 1 1) o WjKe^ttigP 1 0(i-?:OLED^ 

Ut^^/^s 1 3) . 

^Oltg^^tg^^lEit'T'S (;^-7^:y:7^S 1 4) o ^(^]®* 

;^5®«ttaE^m<^<*IESr^TV^ 5^:7^3 1 6 ) . @S 
^gpi fi-^OLEDsR^Sr^^rt-S-^t-S (>^7^5/:7^Sl 50 
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8) o «i[Hlj^;S<ir-ifi:L5^c^^Ji. :^^^y:;^si 

eRV^:^v'y:^s i 7(7)*[ia$rtT9 - i:^^< . *<7>LE 
DmiF-i:mn^'±^ C^T^yysi 8) o ^Tj^M^gPl 
L E D^Tj^as 5 L E D^T-JCl^ LT_hBE(59^S;^5 
fTt?tL/ci}6^^*IJ»rL (:^T-:y>^Sl 9) , ikLED^^ 

[0 0 2 8] lfjRJS5(c:|Btt(^^0J{-cJ:n 
fi. LED^7j^a5 5<7)^.tt'B#®m»^^^7^*IJ»glSl <Z) 

2 LT±{4<^Jt^a5{;ifK;t 5 r i: ;d5-e^ S 

[0 0 2 91 <mm<Dmme>msmn^me(omm(o 

So ■feV1^gPl4f^, LED^7j^gP5t7)jgia<^A<7)#^E 

^^jsScSiSS 2fi. -t^/1^^FlSl 4(^J: LED^7i^|fP5(7) 

gPiO^ hi^h f)^<DM.ttm'^ft^m^ htix V ^ s ^-a^-e o r 

^T(7)LED^^^^.«-^i^:/^V^ mv^^x:^t. 
•7^—^ 3 2 L E DS^gP 5 tc:^ l^M^yfiO) K 5^ 

(o 0 3 01 ||j^o?l^|g6{cj:nfi. LEr>m^^5(D 
«r^^±lu/^v^^^^i, ^rcDLED5gT-4r?'H*r$'^. l 
[0 0 3 11 <%m(Dmm 7>m9 f^st*^ 7 

Ji. ^7r:«iWgpi^-^ ^r>'■t^^H5l 4 0l^Wx-^*Sm 
L L E D*?j^lH5 5 coWS^Pg^lSl^-r 1 5 

;65^^t^t^Tv^5o i^ft^^gpi 5t*. -tv-i^gisi 4{:: 
J: ^9 L E D^;^gp 5 co^ia<^A<7)#ffi(7:)W^^^-ri^ai 
tt«^Stt. LED*7nla5 5(^^Bit;iA;5S^&-r5»-^ 
tiii^c^)^Sl^i3:^L. LED^7j^lfP5CD;^ffl{::A;i5^ 

^figgi53 3fi. »ssa:^gpi bmj^^m^2f)^hAti^ 




lo 0 3 2] &.±\:ixy)^ mm(Dmm 7 {z.x.th\^^ le 

[0 0 3 3] 10 

^miStSaSCl^&^^H. LED^^gpo^LED^^S 
{:l^^6^^^tbfcJ^>fSMiE^>m^fflv^r. R, G, B 

A(^^iiE^^T5^i:(e:<^: "9. ^»l©|5i(-*3itS led^ 

\:iBm^^^t\^X.^. ±ffi{M-e#LED^-^(^^ffl#t 20 
[00 3 5] 3 {d^.'SSIMi- J:tl.ff. ft*:® 1 

tt^.*r^F«1c;oSi{cj: 9^C5»ari^^Sr«i;t> LED* 

[0 0 3 6] IS5R«4(c:^5^P.^{ci:tt}^. )»g«iE^ 
^Sri^iEt- S#©Sr<i;t'5r i:{rj:»9. LED^^coS 30 
® >^>*TB#Pp1 J: «9 ^ C ^ j^ft A ^ ^ffil ;^ 5 r i 

LED«^gP(^®S^rS]_b^-ti:. LE 

mu<Di^m^i:ik\.x±.itLm\^i^^^:Lt\^x.^ s le 

[0 o 3 7] ft*JS5{;i>^6^P^(c:J:n«. led^tj^ 

§15(7)^ l e Dm'^<onm^'^mm^^m't^wm^ti^^ 40 

S^^tt. ^cojW«^ai^©(-J:«9^ffl$tb;^cLED* 
^|fP<?5«-L E Dm^^(7)WStt«^*^ft«W$|5cC>fE3igpSr 

^Ur±ffi{M(-e;t'5^i:{cJ:9. ±f4{|i]T-#LED^ 

;^,*rNP^1<^ltf:i J: «9 ^ i:^ SiWA A ^ Srfflx. -5 ;i i: ;dST # 
6^^::*^. LED*7Fg|5<Diiia^r^±^^, *fc. LED 

[0 0 3 8] !g*3g6(c^6%?q(;ij:tttf. LED*;^ 
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^mX^t^^^m"^. *7i^-7='-^4tfig;&(5:^V>TLEDS7r:a5 
D«^iSffi<Z>^ffl^CA:55V^f^V^d^^{C^-C<Z)LED^^ 

LED*7j^gpog:*^ft:«:ig6:ii:^5-c^ 

•So 

[0 0 3 91 i**:a7{::#5^BJI^J;H(i. led^tf 

ft^^^k^ia ■5 r ^5-e# 5o 
lEI 1 1 1 L E D^;T%aSBco5lltew?i^«i^ 

[11121 m^m2im?>LKvmfnms(r>mm<7>i^m^ 

0i| ^^-r :7 a — ^ — h „ 

[061 »5}?:«5IC^5LED^^$IB<0^J£<^J^I8^ 

:^-ratB:^c7 s/i?0„ 
[0 81 ft5it3S6(::#,5LED«^^«<D^iSo?l^ffi^ 

[0 91 n^m7iz.m^i^BDm^mm<omm<oif^m^ 

[0101 ii65l5(^)LED«^3gB<^)-«»JSrS^-r«ltM:^n 

S'i?0o 

(^^#<Z)IftMl 

1 ^;t^$iJ»S|5 

2 eiUSP 

4 ^^t'— ^'/<s/7rSl5 

5 LED^^gP 

6 metmrnmrn^mn 

9 W;S7^-^Maia5 

1 0 m&mmn 

1 1 mmmmmm^ 

1 2 JWftH- 

1 3 A/D^^gP 

1 4 -fei^l^SB 

1 5 m&wt^u 

3 0 mTPT'—f^^n 
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(57) Abstract: 

PURPOSE: To provide an LED dot matrix display device 
and its dimming system improving nonuniformity of 
luminous intensity between dots. 

CONSTITUTION: In the LED dot matrix display device 
provided with a display part 1 arranging an LED chip la 
in dot matrix, a matrix driver part 2 driving each LED 
chip 1a on the display part 1» a control part 4 
controlling the matrix driver part 2, data storage parts 
8, 9 storing the luminance correction data formed 
corresponding to each luminous intensity at every dot so 
that a luminous intensity difference between dots on the 
display part 1 becomes minimum are provided, and the 
luminance correction data in the data storage parts 8, 9 
are selected based on the display data from the outside, 
and each LED chip la is driven according to the 
luminance correction data. 
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(54) mm(D^mi LEDKy hv^ui^x^^Rr^-eoaDt^j* 



(57) [S^] 

»i-5«(l^la5i:Sr<l;tfcLED Ks/ h-v h y 
# L E D S 




, # 

im^mi] K^/ h-^ hy ^;^t^(-ffi 

mflB# L E :y ^^igSii-^ r Sr#m t -r S L E D 

mi^tzmT^^t. SuB2^^g|S60#LED^5/:/*]^i!ji- 

6-^ h y K^>Y/<a5<?r> BUHE-^ h y K^-r/'<gi5 

^ffliai-5SiJ^SH5<fc^<lx.^cLED K5/ h-^ hy 

HulE^^«?|5(^ K 5/ h W<^^«li;ei5S/J> i: 6 J; 5 K 
hfe{:i^tb^*tt(7)7t^i^mbTf^fig$ixfc»««IE 20 

Bu IS KOM^(D m^mmmiE'f— ^ ^ ^^-r s <d r 

-CHaiERAM4>(7)W*«iEy^-^^51^L. :z(Dmmm 

im^ms] LED^5/:r^K5/ h'^hy>5^>^4^j^ia 30 

SiJ^-r5ffl»g|5i:Sr(ix.fcLED K?/ h-^hV ^P^m^f^ 
HulES^^fiSco K h P«^<7)3t«M;5»5ft/J^ t ?i 5 J: 5 {-# K 

^ ^lElt-r 5 R OM ^ . 
^2(DRAMt ^^tt. 

mm2(DRAM-^mmm&wiE'r^—^(D^^^n\^\ r 

coj^ieWlEx — ^ ^ mils L E D ^ 5/ :7^igi&ffl (^7="— ^ t 
LTHtflSH 1 CO R AMJcfSti uyt ^ Sr«Fl» i-^ L E 

im^m 5 ] L E >^Sr K 5/ h h y >^<^{CBE 50 




«fM¥8-3 0 2 3 1 



^-7hy>^y^K9^>'^g|it. milB-^hy^;^K^-f^^g|5 

^mm-r^mm^t^m^t^ l e d k^^ h-^ b y ^ 

mrlB^7j^^P(^K:y hP«l03t:Sil;55S/hir J: 5 {:^# K 

HU BE W«M jEx - ^ <lr 7='- ^ lEtigP (;ilSlt L . 

mflS# L E D'^ :y :7^^igib-r S ^ ir -t-^ L E D 

[0 0 0 1 ] 

[M*±cr)*lJffl5>H^l T^^^qfi. LED 

D K^/ h y ^;^^7J^^. ^^^(7)LED^-/:7^(^^ 
LED K:y h y ^;^^^^C0p3fe 

[0 0 0 2] 

V^)t^<Dm^\ ^at^^TJ^SgcO^'-e. LEDK:y 

10 0 0 3] mS}^, tS^COLED K^/ h-^ b y ^ 

[0 0 0 4] r(?:>LED Kiy h y iJ' ;^^^§gfl. # 

lffiC05^fe:^O^^feLED^:y:/l O 1 a ^10(7) K^^ 

hi LT-e by i5^;^<^{::gfi^JLyci^^a5i 0 1 :l<d 

0 l(7)LED^5/:/l Ola SrHS*:;^ =3r-^ i^i" 
>[H]?gl O 2 i, ^^iHlgg 1 0 2(?:)>^^ 

^>':^^ ^ :/^{;ife]fflLT#LED^:y:7^1 Ola ^ig 

td-r^T^^— ^U3;'JlHlKl 0 3 i:. hSIS^^^ ^[elSS i 0 
2 i BfrlET^-^ W;^IiISS 10 3 SrSiJ^ LTH9IS*7j^gp i 
01OLED^:y:7°101 a ^^tl^*timVi&^l^J^f^-r 

[0 0 0 5] BMBSfflt»g(5 104 {dt*. :^a5 J: ^ . 

t^^RA'-RH (Str^yh) . ^GA 
~GH (8t^'-/h) . n -/>^{t-^CK 1 , CK2, y 
ir^/ hft^RE. hm-^SE. hft-^B 

R. &X)^mMy</i-:^osc^mit^^ti^o 

[0 0 0 6] -^tLT. yi^±U^^ 1 0 5 

CKl, CK 2 tact's 2ffl>5^ CI 5^:5^^— K(^:^lfex.5o 

[0 0 0 7] ^n^y^±u^ff 1 0 5<Dm:tim{:i 

fi. T=-^A;/7ffll9lH]gSi o 7^:^LT^fe^l/^fe^ 
^f=— i$^BSl*ffl<7)RAMl 0 8, 1 0 9;^)5^^$^^TV^ 




h ft s Et;lS-^v^T mils RAMI 0 8,1 0 9\:i^iv 

■?:*msig-r^«fig&*-r^p ^ur. ramios, i 
lussiio, 1 1 iSr^L-rBfffaT'-^ttJ;^iHiKi 0 3 

10 0 0 8] — ^r, hft-^B Rt*. m:k.\^^ ^ y 

^ CK 1 <^):5^ n CKn i: CKn+1 (n = 32Xa, 

T-|a^$tbfc:^W^KSrl/2 5 6 ^^t^J UfciPiPB^ftl^ 

[0 0 0 9] ^^ggi^lf^. ^ u 5/ >^ fg^C K 1 tCl 

|BlWLTi5l^i-^ffij®««IE^ta • «»[Hlggl 1 3;^i5^ 

^t^tbTv^-5o r(7)EjS*MiEl^^tb • SK^IDKi 1 3 

{i, ^U(r>7^^ y^l 14 ^^g|5COj5^«PS§^ 1 1 5 

So 

[0010] pgisa^aIEIs§ 110, 1 1 1 . mmmm 20 
m • in^iEjK 113 t ^#Ra LT. mTf^'f 

[0 0 11] *;^c. 1^ v:i y^±u^ ^ 1 0 5(Dm:hmii^ 

i87^mf^^n. ^h\^4\fy h:^^>^^ 1 1 s<Dmt} 

m:^^r^^-^i 1 9Sr:^hLrmi2:^=3r^>-[HlKi o 2(c 
[0 0 12]^LT. yir^y hft^RE^i^ iJ^a^/tJ^-fer 30 

1/^^10 5. mf^mwiE^m -mw-^^i i 3Ri^4 

T:i3i9. y hft-^RE(^A;^fl#{-Ji-tL^lEl»S^y 
[0013] 

[^P^;ef^^?*bJ: 5 ^-rSalM] L;0^L/c^;^5 ±ISfie 

fig-rSLED^ix^l 0 1 a(;i*3l>r. K^' hP«1<^)3tK 

^(c: J: 5 ^a(7):^J^-tt;?)5 Rgjg(- o T 1/ ^^^do 

[0 0 14] ■^rT% rt^) K5/ hPalCT^^j^CO 40 

^ih^^^^^-t^fcibkZ., LED^i/>^l 0 1 a(D]g 

t 5 i: V ^ 5 Pp^S o fdo 

[0 0 15] ^mmit. ±m(oiin^vt^(Dmmj^^^m»: 

bfc L E D K 5/ h h y ;^^^ggSrffieti-a r t Xh 50 




0 2 3 1 



So 

[0 0 16] 

[O 0 1 7] ^2(Z)^0^(D^#mti. hEV^yZf^}^^ 

h y K^-r^-=^§is^*j^-r6*jtaisp^^{ix.fdLED 
^m\cMft^ b T ^ titzmmmiEr^— ^ ^mm-r 5 r 

out. HiilEROMq=»00HUi2)!^««iEv= — ^^^l^-rS 

^ i/^(c:SulBROM;0^^HUBERAM-^HUlEW**IE 

i;if^^7j^f=— ^ {cS<3v^TH^^HSR AMtt'co)W;K^iIE7=— 
^5'«^3S^b. roWSMlE-r'-^t-iJeoTHufB^LED 

[0 0 1 8] m3(7)^0^CO#mJ^. LED^:y:r^K>^ 

ED^5/>^SriBll!i'r'5-^hy F^-r^^gP^. SulEL 

E D ^ ^/ >^^|gt5 -5 (7)^^- ^ ^{S:i#-r 5 H 1 O R 
AM^Wb^H 1 (T^RAMP^c^r"— ^(-t^oTfiulS-^ h 
y K^^^^g|5^$fJi^-r'5*»JPa5t&iS;tfcLED K 

«(;i>?tj^;; urf^^ ^ ^tm&m^'f-^ Srl£«i-5 R o 

^-Y ^ >-^tCmilSROM;5^?5MlSl|2CORAM-^iulEa^ 

L E T>^y:fmmm<D^—^ t brBfrlsil 1 (Z>r am(;i 

[0 0 19] m 4 (D^m(D!f^m^. BuIB^I . |g2 4fc: 

[0 0 2 0] ^5<^^P>q<^#m{i. LED^^/::^^ K>;/ 
h y i7 ;^ K7>r /^SUSrSiJtW-r SSJffliSlSi: Sr<i^/c LED 



[00 2 1] 

[0 0 2 2] ^2(^^0^f*. ^g|5;e»>^(Z)^;^7= — ^(^^ 

So 

[0 0 2 3] ^3<Dmmn. m7j<'r — ^<D^Ati^^^ 

Lmi(^RAM{;i|SltLyc(^T% ^^7= — i$^^TK 
l^^ LTH 2 (7) R AM;^^ Lfc)@S«iE7^-^ 

mi (?:»RAM-^tti;^j^tb. :L(DniSM'^^-^\^'^oX 

[o 0 2 5] nsco^p^ti. LED K5/ h y 
{m^xm^^LBu^^y::f^mm'r^myt:umxh 

[0 0 2 61 

(0 0 2 71 ^OLED h-^ h y ^;^^^Sfi. m 



(4) iRpffi^ps-a O 2 3 1 

(Hias 6 0 . ftizEi-s J: 9 t;i^7FS*^(Higs 5 0 rtc^^ 
^Si5 Sr<»^£-r 5 «• L E D ^ 5^ SrWlEf 5 J?) 

[0 0 2 8] ^7r:§§*f*:[plgg 5 0 f^. #1 

X.tf 3 2X32(7)-^by^ >^t^t{cE?»J L/c^7j^lF|5 1 t > 

^^^^5 1 c7)LED^:y:7"l a ^UMi^^;^ ^ >^'r S ^ 
^>'lHlgS2i:. m:^^^^^^^2(7:>::^^^>'^^ ^^^^ 

!?&3^. :>^^^:y^^2tf—^mtimm^mm\^x 

HUlS*feS:I/)^feLED^>^:7^1 a 

[0 0 2 9] HfrlES!lt^gI54 fi. *feW«MlE^'-^ B R 
A-BRH (St'^/h) ffl<7)A;^iSS^4 a. ^feWftffi 

b. ^^y^m^^CKl, CK2ffl(?5A;^ffl8T-4 c. y 
20 ir-/ hm-^REffl<:oA;^«T-4 ir l^^ hff-^S Effl 
cOA;^iffi^4e. h«-^BRfflc^A;^ffiT-4 f . 

^^TJ^^^^>VV';^OSCffl(DA;^5gT-4 g^#LTV^^o 
rixe>#A;^ffiT'4 a-4 gfi. Siff5»««jE|iIj?&6 O 

(Dmtim\\^mu^f\^x\^^^. 

[0 0 3 0] >5^a:y>5^m-^CKl, CK2ffl(^A;^iffi^ 

30 -K(e:^l^;tsa«g*Wi-So 1 

[00 3 1] *3^®cDS^»ljm> ^ t=i ^ m-^C K 1 
til 3 2^<)vy.xti^f\^. 4!k(0 3 2y</i^:^(DmiS^(0^^ 

hy ^;^Sr±;?)^e>l 6 Yy haSr«(;iL 
T. JiiliEi:THffi<7?«->«r ltT@'-l 6fT@<7>#l 6 K 
:y h (^Jx.f*l KtyhS^) 1 frToI^B^tei, u 
40 ^ 0¥.\\z.n^\.x:^^^:y^f\.^o ^(O^ht^h. * 

SrirJeiJfeS (1/1 67="^— T-^) o 
[0 0 3 2] t^oT. S;^Sf|51<^-^ h y ^ ;:^{e:*DV^T. 

^^Sjf^^froTVN^fT^x (=i'-i6) irbyt^-g^ 

n = 32X (l6Xa + x) 

{0 a : O'-N- 1 (N : 1 MffiCD;^ ^ ir h 

y^ nt^^yi^ n+lt <Dm t-tTt>^xS CI t 
50 [0 0 3 3] t.fc. ^r:^ y^±U^ ^ BO^mtimia-i:. 



(5) 
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MB, 9(Dmt}m^K PgPffl^lHl^ 1 0 , llSr^LT 
[0 0 3 41 — ;fer, hff-^B Rffl(^)A;^iST-4 

BRti. 3fec^^ n CK 1 co^ n -/^ n i:^ cz >y>^ n 

+1 1 <^>r«i xm^ ^ nfc^-tr^^ se izmm-r ^ti}^(Dh 

to 0 3 5] ^fc. *3^E{-f^. ^n^^^m^CKl 

mmv.xmv^'r^mmm^^^m • 3^5^tt 
[0 0 3 6] mmumm^i o, 1 1 1*. mffEPgp^^ 

^WmKl 2;d:^bcopgpB#Pp1i:WfaB]»*MiE^tB • 

[0 0 3 71 -^fzL^ ^y^i^u^ ^ 5<Dm^m{a^. 
n 9^if\'L.xm^:^^^>^m^2{^mm^nx\^^^o 

[0 0 3 81 ^LT. y-fe^^ hfS^REfflcOA;^^T-4 

5f-?'^orv>5o ^J:^. 0 1 ^^oov c c 1 fi, JiilioSfJ 
WgIS4 0m?2ifflT'T*fo<9. Vc c 2fi-^ h y 

[0039] m2\t. mi {CTjk U^cWSIijElHjSS eo<D 

m.m<Dmmn:(Dtiibm^m(om^i:^m\.xm&m 

[0 0 4 0] r 0®*ffiIEE]gg 6 0 fi. ^M^^Vl^><^ O S 
h-r^:^^>^ 6 3 t^^VXh^^bo :^'>>'$' 6 1, 6 



2(Dm:hm\t't\^^ 6 4, 6 5ff^^th^*timm^tix 

[0 0 4 1] e 4\^. :^^>^6 KOmtif— 

^m^sEi^m^y^^xm^-r^o -^ur. ^^^^^^^4 

(Oti^tit^:^ ^^''^ G Q (DAti tta^s "tUi^^ e 5 (Dm 
10 [0 0 4 2] ;^7!?>'i5^6 6(^tB;^7= — r 

Ki^^^-tu-iJ^:^ 6 7co-:^A;^ffiy(-#^^&^tbS 

^'^:y:7r 6 8^:/hLTff;SffiiE7=^-^*&^ffl<7)ROM6 

[0 0 4 3] — 6 3^^b<omtiy'^—i^ (i 
0 1^5/ h) fi. 8 ^-2/ hOPgpr'-^-efcS^Sfe^^T^ 

— ^ RA^RHi*{c:T Vi^^^-^i^^ ^ 6 7(D—:^At) 

U^^6 7;6^f^<^>tH;^j^S^<:y P'r 7 0^^UTRAM7 

20 [0 0 4 4] 4/', ir 6 4(7)|±i;/jt^. y<:y^re 

8. :y^iri/>:^>5^ 7 2{c:^*&^n. :^no,^ir 

7 2r*3l*^$ttfc^^(C(^, y<y:7T 7 0(D^^ 
->^/WEBi:>iSo mflEtJ^niy>5riri/^>$? 7 2(;ifi. ir 

l^^ 6 4 0ttJ;^C7)f5;?f^::, ^ VI CKlT^^m^^^ 
th. ^ U ^y^i^U^ ^ 7 2X^ x:^ CKljb^mVi^H 
tct^ia^s ^^iy^ OK\fi^/<>yZ/r 7 0(D^ :^—':f 
yuEBir/^^o 
[0 0 4 5] miBB;^!^^/^ 6 6, 6 3 0Oy= — 

30 7 2 OO^StRibf^. RAM71(Dy — K (R) /^-f 

h (w) WiVf. st;^ROM6 9coy — Kibf^fi. -tw-iJ' 

^m■^SETffl^gI^tb6J:9{-^c^o■rV^5o -^<^5^. 
RAM 7 1 CO y — KftiJfi>r 7 3^:^hLTirU-^ 

hfS-^SESrffit'^Atb. ;^l>>^^5^6 3fiirU'>5^ h«-^S 

[0 0 4 6] LT. ROM 6 9 (Z)tB;^#J i: R AM 7 1 

lE'f—^f)^mt3^< 5^ :7 r 7 4 Sr^ LTHufe^Tj^ag^it^di 
gg5 ooA;^ffiT-4 a {c:#t^$tL. ;?iDx.r. ^^^^^/^c 
40 K 1 \^y<yyr 7 5^5it/Ui;^^<:y :7t 7 4 Sr:/M^T^7j^ 
§g*fls(piK5 0<^A;^5ST'4 c(c:«it&$H6<t 5(-^c^o 
Ti/^So y-fe5/ hm-^RE. -tUiJ^ Mt-^s 

E. >^^^ h{t-^BRSt/^S^^/U>?.OSC;^5ta;fjy^5/ 

7 4^:^^LTA:^$S^4 d, 4e, 4f, 4g{;i-^ 

[0 O 4 7l 0 3fi. lg2(c:^LfciROM6 9'SlXJ^RA 
M7 1 C0:7;^— b?K^^7T^-nilT*fc^o 
{0 0 4 S\ W\mK7f^'tX.0\^. ROM6 9{c:ri. #K 

50 V>So -<?5T Kl-'^^f^. ^:^Sfl50 h{4B^^i-l 0 



t:*:y K (=3 2 X 3 2 K:y h) (D^—^h. mmf—^ 
Tfo68t':yh (D^Tj^ (A;^) 

[004 9] 12 4 fi. la 1 tClTj^ X^fzMmU 1 COi^^W^'^fil 

[0 0 5 0] fi., h y ^;^i^{:::iEl^$tL 

fc3 2;$:(7)y=^--^^-l'>'s 1, s2, s3'-s32i:, 
3 2:^(D^=3r^;x^-f>'p 1 , p2, p3--p32i:<^ 10 

ED^:y:/l a{;i^;CLT. H 4 i;!^^- t>(D t fs]— 
co-^hy^J^;^ (-7=— :^^>r vir^^^ir^^^-f >;5^#>^ 3 
2*) ;^S2miae^?^^TV^-5t><^>i:■f So 
[0 0 5 1 ] 115 (a) , (b) t^. tiilE7=^-^dti;'7lHl 

So 

[0 0 5 2] X — i5'Ui;'jIilK3fi> 0 5 (a) {d^-Tct 

p{e:A;'j-<>'^<— ^ 3 i <^ 2S<7)x^^ jJ^— ^ h^>-v^;^ 20 

^3 2, 3 3 i:}g:feL3 4, 3 5, 3 6 bfifeS 1 

^'7^^^mmim^^^ 2^@s^^tT1s^$nTv^So 

[0 0 5 3] ^^-f ^^s lfflOA;^iffiT-3 0 

^3 KDltitjmt^hi&tjiS 4S:^LrNPN hyt^i^:^ 

3 2:05:^^1-50 rix|::J:oT. mM7^^h^tji3 6 , 3 
5 S:"0«N P N h ^ >^iy:^ ^32 bTSJ)ft;?/5JStbS <5D 
-C, PNP h^:/v^^^ 3 3;05^>^L. c^^ — 

^^'O's 1 {^g|)^^tb5tti>J«^^3 7:^5 «H" 30 

[0 0 5 4] ;^^^>^lH]gS2fi, 12 5 (b) {ZTjk 

'rX9\Z2^(Dy<^7i^—y h9>i^:^^ 4 1, 4 2 ^jg 
6t4 3, 4 4 t/i^fjfigS l^^-^>-^>r VfflWilElK^ 
3 2ffl^^tT«^$ttTV^5o 

[0 0 5 5] 0iJx.fiA;'JiffiT-4 OCl "H" u^/u^^At) 
^iv^t. }Stt4 3Sr^LrNPN hy>'iy:^^4 i {;i 

Z^-t^o ^n\zX-DX. mm:^^h^tfC4 4RrjNPN h 
"^^^^^^^ 4 l^^l^XNPN h'7>'i^^^ 4 2(D^—' 40 

:^^Mtl^7^^t&i^^<OX\ NPN hyi^i^:^^ 4 2 7b^:t>' 

>'P i;d5ffiti{k^ixSo -^coJS*. 0^iJx.tf-7=-:^7>r ^ 
s 1 t^^^^^^^-^i^p 1 ^^c:•^i^•^•tvg^M^t^yhLE 

[0 0 5 6] ^±(7)J: pi^ffi^^tvSLED K:y 

H 7 >5^ ^ A ^ - h Srffl V ^TiftMi" So 

[0 0 6 7] ^afaU^ggSrfflV^T^Tj^aS 1 K 50 



4$M^8-3 0 2 3 1 
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[0 0 5 8] ia6(;i;^-rj: 5f-> ^mm,m<oi^m ^y^m 

^CKlti, 3 2^n>^>5^St;^r«^j>cLfcl 0 2 4fi(;)^ 
n o/^;55^i9ig$tLSo "fel^^ hft-^^SE^S «l" 

e^V^ 6 emySrStRL. ^n5/>5^-fel-^^ 7 2f*-feU-i7 
^ 6 4(?^tfcl;^j{IiJSr51^L. R AM 7 1 ^-^ h^- K t 
-tLr;^'?:/^?^ 6 6St>'ROM6 9;55^^>— 

t^r VUP.tl.Xy<yyr 6 8 ^^LTROM6 9^^ 
ROM6 9y2)^^RAM7 1 ^JW^ffijEy^— 

s#iz^*nSo 

[00 5 9] •^com^ NF^J t 1 ^Sxi LTir U-^J^ hM-^ 

ILL. T Kl-';^irl/^^ 6 7;55;^^^/^ 6 SRT/^Tj^-r' 
— ^^^RA-RHfiiJ^altf^L, >5^ao/^irU:^i5' 7 2ri>:^ 
n CK 1 RAM7 if^y — K^— Ki:?fc 

So rtT.(-J:oT. RAM7 1}^, r Kl-';^irU>5^^ 6 
7;5^bcD/±J;fjy= — ^ (I8t:':yh) ^TKU;^^Lr. 
B2ltLTV>SJW*ttIEy=-^^^n:yiJ^CK 1 L 
TH9l5*^5g*ft:lHlgS5 0CC>A;'jffiT-4 a^m^m-To 
::(Dmmt. hm-^SE;&5 «H" Uy</V?^(D^M 

t 2^T-fT:bnSo 

[0 0 6 0] I2 7ti, mra^Lfcirl/^ h{t-^SE;^>5 
"H" u-</v^?fcSSBP^<^)^;^lftf^S:^-r^^A^-r- 

h-efcSo 

[006 1] Aimcotn < LfzimmmjEy'-i^ n±m 
m7r^s^^{^m^5 0(DA;ht^^4 a, 4 b xy)m^&^ti 
So m7<Df^Mt 1 iT-r^. i^^vi^j^^t^y-t 5/ hm-§-R 

E;05A;^^n. ^(D^cD^Mt 12, t i 3X\^'^u^ 

^^So t 1 4(;ii3V^T. ^xi^y^m^CK. 

1 OS^UCO 1 n !y :J^;i5ir-^_h^sSo 

[0 0 6 2] -t^t, :l(D^ n -/^ft-^CK 1 (D^i^^ 
3 2^^::l>y^\cmm'LX. SffitD 1 fr @ OJ»*ttiE7=- 
>5' S 1 (32K?/b5>) fi^J'—^Ktimmm^^^^X^ 
TRAMS, 9|3:|Ett$tLSo ^c^^3, ro::/^^ hft"^ 
BPf)^ "H" l-'-^/UC^aBP^^ (0#^Jt 1 S-B^^Jt 1 5) 
Tfi^^l!jf^;65 i^S ^ o T V ^ S o 

[0 0 6 3] :/^>r h{S#BR;d5 "L" u-</vt 

>iS^^»FNl (B#*Jt 1 5-8$^] t 1 6) X\'X. RAM 

8, 9;^^^. ^]^m'&\^tz.mm(Dirfn\zii^j^^'ir^ns. 

miEv'-^S 1(16 K^/ i:. HUlHllSttL/ciilja 

7fTS(Cim-t-SjW«MlE^-^S 17 (1 6 K5/ 
h5» tSricWL. r;h.bS:pg|)IS'Jffll0Kl 0, 1 1 




[0 0 6 4] pgTOWlHlSSl 0, 1 IT'fi. ^IE1A;'J$ 
tltim&^lEy'—^S 1, SI 7 (1, 1 7tT@) {-W 

miEmm • mn^^ 113 fi^h(OT^-^ t ^mm \^xm 
1 0 0 6 5 1 ^(o^ik(omn 1 1 6 — 1 1 7 <DmWiX\^. 

[006 6] ^ ur . B#^J 1 1 7 (cM5^^-ef^. 

^Si8ir{cJ:J9. m(IEB#^J t 1 5 - t i 6 (D.^r^^ ^ m 

[0 0 6 7] P!^{;iLT. 3tT@~3 2tT@C0W 

SMlEx-^ S 3 ~ S 3 2 19 ir ±T 

[0 0 6 8] S^h. ROM6 5:d=»^RAM^)»>KMlE7^ 

2"^ 2 6 2' 

VGA-^e— K (6 4 0 X4 8 0 K:y h) "CfctbtS. K:y 
(^n-/:^^CKl) <^jaiK^;5^*^J 2 5 MH z 

i^mummm^w[<Di^w-mmm^wt^ 520 ^x^^ r 30 
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